The modified Townes-Daily equation is shown to be better than the original one for frequencies of compounds having N-Cl bonds. Of the three semi-empirical methods AM 1, MNDO, PM 3, the first is preferable. The asymmetry parameters for the same compounds have been evaluated. The 35 C1 NQR frequencies of two tautomers of N-chlorobenzotriazole are compared. 
A systematic NQR study of substituent effects and nitrogen hybridization on the N-Cl bond is still missing. The scatter of 35 C1 NQR data on the N-Cl bond, errors in the assignment of frequencies and the absence of any relationship for the prediction of 35 C1
NQR frequencies [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] have inspired us to perform this investigation. 
. Thus, it turns out that the N-Cl bond ionicity of compounds of this series is sensitive to the effect of substituents at the carbon atom of the azomethyne fragment. In order to establish general rules for the change in the N-Cl bond, semi-empirical quantum-chemical calculations (AMI [17] , MNDO [18] , PM 3 [19] ) with total optimization of the geometry of a series of molecules have been made (Table 1) 
Analysis of these equations shows that the experimental 35 C1 NQR frequencies for the N-Cl bond can fairly well be predicted by the AM 1 method, worse by the MNDO method and worst by the PM 3 method.
In [20] we have suggested a modified equation in which the diffuse nature of the indicator atom p-orbitals is taken into account:
where ^ is an exponent for the AO of the Slater type and P xx , P yy and P.. are the orbital populations of the Vexp. Table 1 
One can see a marked improvement in the correlation characteristics of the equations and a leveling out of the capability of predicting frequencies of the three methods.
Non-empirical calculations of the 35 C1 nuclear quadrupole coupling constant have been reported for N-chloraziridine [21] . Semi-empirical NQCC calculations for this compound are slightly less predictive than non-empirical procedures.
It has also been reported [5] that for 1-chlorobenzotriazole the BEEM-rc (bond electronegativity equalization method [22] ) calculation, fairly effective in predicting NQR frequencies, induces serious disagreements with the experiment. Probably in this case it should be taken into consideration that N-chlorobenzotriazole can exist as two tautomers:
As neither the method of synthesis, nor structural data are presented in [5] , it is quite possible that the spectrum presented in [5] is that of 2-chlorobenzotriazole. We have carried out quantum chemical calculations for the two tautomers. Introduction of the data obtained for tautomer 1 into the correlation equations (1-6) leads to deterioration of the correlation parameters (Table 2) . For tautomer 2 a decrease in dispersion and an increase of the correlation coefficient were observed nearly in all cases. The correlation obtained in (Table 3) . On the basis stated above, the 56.743 MHz signal is suggested to correspond to 2-chlorobenzotriazole. We also suppose that in N-chlorobenzotriazole crystals there are no strong intermolecular interactions.
In many works devoted to NQR studies of the electronic effects in molecules having N-Cl bonds, the asymmetry parameter is either taken to be equal to zero or ignored. Nevertheless, based on BEEM-71 calculations [5] , this parameter can be high for some compounds (for example, 15.7% for compound 4 ( Table 1 ). Our calculations imply that these data should be taken into account (Table 4 ).
As seen from Table 4 , non-zero values should be expected for compounds possessing a >C = N-C1 fragment. These values grow with strengthening of the electron-withdrawing properties of substituents at the carbon atom. In this case the r] parameters obtained by the Townes-Daily theory do not differ much from those calculated by the modified equation and are considerably lower than those predicted by the BEEM-71 method. Earlier we have reported the experimental parameters to be three times those predicted from MNDO calculations in the Townes-Daily approximation [23] , Seemingly, this conclusion can be extended to other semi-empirical methods. Unfortunately, our conclusions cannot be checked at present due to the absence of experimental data.
